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Description 

This invention pertains to pharmaceutical formulations suitable for the parenteral administration of drugs 
More particularly, it pertains to soluUons containing 1-isobuty|.|H-imidazo[4,5^Jquinolin-4-amine or 1-(2-hy- 
droxy.2-methylpropyl)-1.H-imidazot4,5-clquinolin-4-amine which are suitatrfe for parenteral administration 

The compound 1-lsobutyHmmlda2oI4,5-c)quinolin-4-amine and pharmaceutically acceptable acid addi- 
tion satis such as the hydrochloride salt are disclosed in U.S. Patent No. 4,689.338 and de8cra>ed therein as 
an antiviral agent and as an interferon inducer. A variety of for mulatiais for topical adminisfration are described 
but a formulation suitable for parenteral administration of this compound is not disclosed. U.S Patent No. 
4^89.338 also ssnilariy discloses the compound H2-hydroxy.2-methylpropylHH-imida2ot4,S<j]quin^^ 

U.S. Patent Nos. 4.640.930. 4.652.561 and 4.808.580 describe parenteral solutions containing (+/-).cis. 
3^8cetyloxy).2.3.dihydfo-5i2-{dimethylamino)ethyl>2.(4Hnethoxyphenyl)napmho{1.8^ 
5H).one hydrochloride, (♦A^cis-3-(acetyloxy^2.3-dihydro.2-(4-methoxyphcnyl).5-r2.(d&nethylami^^^^^ 
hyllnaptho(1.2-bh1^thiazepin-4(5H^one hydrochloride, and cis-rao.2.3-dihydro-3-hydroxy.5-I2-(dlmethyla- 
mino)ethyl)2-(4Hnethoxyphenyl)-naphthoI2,1-2bI[1.4.thiazepin-4(5H).one hydrochloride, respectively in ben- 
zyl alcohol, sorbitol, hydrochloric acid, sodium hydroxide and water. 

European Patent Application No 376 534 which is available pwsant to Article 54(3) EPC for the purpose 
of absolute verbal anticipation only discloses pharmaceutical formutattons and adhesive coated sheet mate- 
rials for the topical and/or transdermal delivery of 1-lsobutyl-1 H-imidazo [4,5-cJcMnol^^ 
disclosed pharmaceutical compositions differ in both chemical composition and relevant physical properties 
so as to be unsuitable for adrr^nistration by injection. 

The present invention provides an aqueous solution suitable for the parenteral administration comprising 

1- isobutyl-1H.ln^dazo[4,5-chuinolifr4-amine or H2-hydroxy-2-methylpropyl)-IH.ffnida2ot4,5.c)qulnolln-4- 
amine dissoh/ed In an aqueous add. the add being selected from hydrochloric add. lactic acid, acetic add. - 
aspartic add and a mbcture of two or more of the foregoing, and further comprising a tonicity adjuster selected ^ 
from glycerin, sorbitol and dextrose In an amount such that the osmdality of said solution is between 235 and 
335 mOsm/kg, the sdution being further characterized in that It has a pH of between 2 and 6. 

A solution of the invention can be used for the parenteral administration of 1-lsobutyl-1H-lmida2o[4,5.c^ 
quinolin-4-amine or 1-<2.hydroxy.2-methylpropyt).1H-Bnidazo I4.5-c]quinolin-4.amine. The solution may be 
administered by intramuscular injection, intradermal Injection, subcutaneous Injection or intravenous injection. 

The present invention provides aqueous solutions suitable for parenteral administration that contain 1-iso^ 
butyWH.imidazo(4.5-cJquinolin-4.amine or 1-{2-hydroxy-2.methylpropyl>1-H-lmldazo[4.5-<*|uinolln-4. amine 
dissohred in an aqueous add such as hydrocWoric add, tactic add, acetic add, aspartic acid or mbctures there- 
of. 

The compounds H8obutyWH-fcmidazo|4,5-clquindin-4-amine and 1-(2-hydroxy-2.inethylpropyl)-lH.imida- 
2o{4.5-cl^inolin.4-anine are known antiviral agents that are also known to induce interferon bfosynthesis 
They can be prepared using the method disdosed in U.S. Patent No. 4.689,338, The compounds can be used 
to treat viral infections such as Type I or Type II Herpes simplex Infections and genitel warts. Furthermore, the 
fad that the compounds are interfmn inducers suggests that they, and therefore sdutions oonteining them, 
might be useful in the treaftnient of numerous other diseases, such as rheumatoM arthritis, warts, eczema! 
hepatitis B. psoriasis, multiple sderosis, essential thrombocythaemla. and cancer, such as basal cell carcinoma 
and other neoplastic diseases. The amount of 1-lsobutyHH-imida2oH.5-c)quindln-4-amine or 1-(2-hydroxy. 

2- inethylpropyf)-1H-BnWazo(4.5-cJquinolin-4-amine present in a solution of the feivention wiD be an amount ef- 
fective to treat the targeted disease stete, to prevent recurrence off such a disease or to promote immunity 
against such a disease. The amount is preferably from 0.01 mHligiams to 15 miHigrams, more preferably from 
4 milligrams to 12 milligrams, per mHlliter of the sdutton. 

An add seleded from hydrochloric acW. lactic acM, acetic add, aspw tic add or mixtures thereof b incor- 
porated Into a sdution of the Invention. The currentiy preferred add Is hydrochloric add. The add wg^ 
in amount suffteient to keep the 1-l80butyMH-lmidazo[4.S<jlquindin^amlhe or H2-hydroxy.2^elhylpro- 
pylH H-imktezo[4.5-c]quindin-4-amine in solution. The add will generally be present In an amount of between 
0.5 mdes and 20 moles of add per mde of 1-isobutyHH-irTWazo[4.5-c)qulnolln.4.amlne or 1.(2-hydroxy-2- 
methylpropyl)-1-H-lmkIa20f4.5-c]quindin-4-amine. Preferably the molar ratio of add to 1-isobutyl-IH-imida- 
2oC4.5-c]quindln-4.amine or 1-(2-hydroxy-2^ethylpropyl>.1H-imidazo[4.5.cJqulndin-4.amfr»o will be be- 
tween 1/1 and 4/1. 

The add may be provided through the presence of the respective acld-addltion salt of 1-lsobutyt-1H-lml- 
da2or4.5^)-quindin-4-amine or 1-(2-hydroxy-2-methytpropyl)-1H-lmidazo r4.5-cIquinolin^amine. For exanv 
pie. an aqueous hydrocWoric add sdution may be obteined by using 1-lsobutyl-1H-»nWazoJ4.5-chuindin-4- 
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amine hydrochlonde in place of the free base. Additional acid such as hydrochloric acid niay also be added 
even when an add-addttion salt of l-isobutyl-1 H>imidazo[4»5-c]quinolin-4-amine or 1-<2-hydroxy-2-methylpro- 
pyl).1H^imldazo(4.5-cHuinolin-4-amine is employed. 

5 In order to minimize pain on injection and tissue b-ritation it is desiraMe that the pH of the solutions of the 
invention not be below 2. The pH of the solution, wfll generally be between 2 and 6. Optionally, a solution of 
the invention may further comprise a base to provide the desired pH. It is preferred that the pH be betweien 
about 2.5 and 4.5. The currently preferred base is sodium hydroxide. Care must be taken in adjusting the pH 
of the solutions so that the 1-isobutyl-IH-imidazo(4,5-clquinolin-4-amlne or 1-(2-hydroxy-2-methylpropyl)-IH- 

10 imidazo[4r5-c]quinolin-4-amine does not precipitate. 

An additional factor affecting pain on injection and tissue irritation at the injection site is the osmotictty of 
the solution. It Is preferred thst the solution be isotonic with serum or isoosmotic with 0.9% sodium cMoride. 
A quantitative term used to state osmotic properties is the osmol. An osmd is defined as the weight in grams 
of a solute, existing m a solution as nDOlecules (and/or Ions, macromolecules. aggregates, etc), that is osmot> 

15 ically equivalent to the gram-molecular-welght of an ideaRy behaving nonelectrolyte. A miliosmol, abbreviated 
mOsm, is the weight stated in milligranra. Asolution has an osmolal concentration of one when It contains one 
osmol of solute per kSogram of water. Asolution has an osmolality of n when it contains n osmds per kDogram 
of water. Further discusston of tonicity, osmoticity and isonwlality may be found in Chapter 80 in the Seven- 
teenth Edition of Remington's Pharnrtaceutk»l Sciences,. A range of values from 275 nK)sm/kg to 305 

20 mOosm/kg has been reported for serum osmolality. Accordingly, preferred solutions of the inventkm may fur- 
ther comprise a tonicity adjuster present in an amount such that the osmdatity of the solution is between 235 
mOsm/kg to 335 mOsm^kg and most preferably between 270 mOsm/kg and 310 mOsm/kg. The osmolality of 
a sdutkm Is determined using the test nrwthod described below. Care must be taken in the choice of tonk^ty 
adjusters so that the 1-i8obutyMH-inriktazo[4,5-c]quinolln-4-amine or 1-(2-hydroxy-2-methylpropyl)-1H-imida- 

25 zo(4,5-c]quinolin-4-amine stays in solutton. The currently preferred tonicity adjusters are sorbitol and glycerin. 
When sorbitol is used it wiD generally be present in an mount of about 40 milligrams per mOliiter of sohjtton. ; 

A preferred 50lutk>n in accordance with the inventton can be prepared by combining the acid with a major 
portion of the water to be used in the formulatton, adding the 1-isobutyl-IH-imkjazo[4,5-c]quinolin-4-amine or 
1-(2-hydroxy-2-methylpropyl)-1H*intidazo(4.5-c]qutnolin-4>amtne to this solutk)n and stirring until all material 

30 is in solution. The sorbitol may then be added and stirring continued until dl$solutk>n is complete. The pH of 
the solutktn is then measured and a base may be added to adjust the pH if desired. A sufficient quantity (qs) 
of water is then added to bring the solutk>n to the desired total volume. The bulk sohition may then be filtered 
through a 0.2 micrometers filter, heat sealed into USP Type I glass ampules and autodaved. 

Preferred solutions of the invention may be stored at room temperature for a period of at least 30 days 

35 without precipltatton or degradation of the acth^e bigredient Most preferred 8olutk>ns exhibit such stability for 
a period of at least one year. 

The folkiwing test methods have been employed in the examples whtoh thereafter fbltow. 

Osmolality Determinatktn 

40 

Osmolality was determined using a Molecular Weight Apparatus, Model 233 avallaNe from Wescan In- 
struments. A series of 5 standard solutions of sodium chloride in water having known osmolality values were 
prepared. Mkmvotl readings for each standard were taken on the Molecular Weight Apparatus. Using linear 
regresskm analysis, the readings together wit h the known osnx»lality values were used to determine the values 

45 of m and bin the equation below. 

Instrument reading - m(osmolality in mOsnVkg) * b 
Hie vahjes of m and b in conjunctton wlh the ^strument readings for the solutk>ns of the tnventk>n allow the 
osmolality values of the solutions to be calculated. The readings for the standards and the solutions of the 
invention were preferably taken on the same day to insure accuracy. At least three readings were taken for 

50 each standard and sdutkm and the average was used In the above calculations. 

The above method is to be used for purposes of construing the claims, with the nuntber of readings being taken 
being five. 

Determinatkm of 1-isobutyl-IH-lmklazo(4.5-c)quinolin-4-amlne Content 

55 

The sduttons used in the stabiity studies were analyzed for 1-isobutyl-tH-imkiazo(4.5-c]quinolin-4-amine 
content by conventtonal high pressure liquM chronratography as follows: 

A 15 centimeter by 4 maiimeter column containing ZorbflD(9 Cs (an octylsilane available from E. I. DuPont 
de Nemoura & Company), 5 mkvometers partk:le size, was used. The mobfle phase was 35 percent acetoni- 
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trile/65 percent water (volume^olume) containing 0.2 percent tetrad 

l-dodecanesulfonate sodium, with the pH of the mobSe phase adjusted to 2.0 with phosphoric acki. The flow 
rate was 2.5 nni per minute. Ultraviolet detection at 254 nanometers was used. 

The fdlawing examples are provided to fllustrate the invention, but are not intended to be limiting thereof. 

Example 1 



10 



Amixture of 0.20 g 1-isobutyl-IH-imlda2o[4.5-c]quinolin^amine, 0.20 g of 85% lactic add, 0.344 g of gly- 
cerin and 19.256 g of water was placed in a glass vial and shaken unti aB material wasdlssoh^ The resulting 
solution of the inventk)n had a pH of 3.59 and the osmolality was 279 mOsm«<g. No drug precipitated on stor- 
age at room temperature for 30 days. 



Example 2 

A mbdure of 0.20 g of 1-lsobutyHH-imlda2o[4.5-c]quinolin-4-amine, 0.20 g of 85% lactic add 1 10 g of 
sorbitol 50% (prepared by combining 29 ml of water and 71 ml of sorbitol 70%) and 1 8.50 g of water vias' placed 
in a glass vial and shaken until ail material was dissohred. The resulting solutk>n of the inventk>n had a pH of 
3.58 and the osmotaltty was 271 mOsm/Kg. No drug precipitated on storage at room temperature for 30 days. 

Examples 



A mixbjre of 0.050 g of 1-isobutyl-IH.imlda20[4,5HsJquinolln.4-amine, 22 ml of 0.IN Ha and 15 ml of water 
was placed In a beaker and stirred untH all nraterfat was In solutfon. To this sohjtfon was added 2 0 g of sorbitol 
and stirring was continued until the sorbitol was dissoNed. The solutkm was transferred to a 50 ml volumetric 
flask. The pH of the solutfon was adjusted with 2N sodium hydroxWe then the flask was filled to the mark with ^ 
water. The oomposilDn of the final formulation of the invention is shown in Table 1. 

Examples 4-6 

Using the general method of Example 3, thefbrmulatk>ns of the inventk>n shown in Table 1 were prepared 



35 Table 1 

Ex, 3 Ex. 4 Ex. S Ex. 6 

l-lsobutyl-lB*imidazo- 
40 [4,5*c]qvinolin-4- 

asine (sg/Ml) i.o 2.5 5.0 10.0 

Sorbitol img/ml) 40 40 40 40 

45 

O.IH HCl (al/tol) 0.44 0.44 0.44 0.44 



so 



55 



2H NaOB qa to pB 3.5 3.2 3.2 3.2 

Hater qs to 1 ml 

Osaolality (sOs^g) 303 307 294 284 
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Example 7 

To a 500 mt volumetric flask was added 5.00 g of 1-lsobutyl-IH-lmidazo[4,5-c]quinonn-4-amine» 200 ml of 
5 0.IN hydrochloric add and 230 ml of sterile water The flask was sonk^ted for 50 minutes then an additional 
20 ml of O.IN hydrochloric ackl was added and sonicating was continued for 20 minutes. The flask was heated 
on a steam bath to 62^C then sonfeated for 30 minutes. A small amount of insolutrfe material remained which 
was removed during the f Btratkm step below. The flask was allowed to cool to 25°C before 20.0 g of sortHtol 
was added. The sorbitol was mixed by inverting the flask by hand until the sorbitol had dissolved. The pH was 
10 adjusted by adding 1 .35 ml of 2N sodium hydroxide. Aquantlty of sterile water sufficient to bring t he final volume 
to 500 ml was added. The formulatjon was filtered through a 0.2 micrometers f 9ter then heat sealed in 2 ml 
Type I dear glass ampules. The ampules were autodaved at 121'*C for 30 minutes. The ampules were divided 
into groups and stored under a variety of conditk>ns. At selected time points ampules were evaluated for color 
and darity of solution, pH and 1-isobutyl-IH-imidazo[4»5*c]qulnolin-4-amine content The results relating to this 
15 formulation of this inventfon are summarized In Table 2. 



Table 2 



Storage 



l-I$obutyl-lH-imidazo[4«5-c]- 



Condition 


Time 


PH 


Quinolin-4-aaine 


initial 






3.1 


9.94 


SO^C 


4 


weeks 


3.6 


9.93 


50* C 


a 


weeks 


3.4 


10.5 


50' 


12 


weeks 


3.5 


9.94 


40''C 


4 


weeks 


3.6 


9.88 


40*C 


8 


weeks 


3.5 


10.3 


40'C 


12 


weeks 


3.4 


9.92 


40*C 


6 


Booths 


3.2 


10.8 


30*C 


4 


weeks 


3.5 


9.92 


30*C 


12 


weeks 


3.4 


9.95 


30* C 


6 


Bonths 


3.3 


10.6 


30*C 


9 


fflonths 


3.2 


10.5 


30* C 


12 


aonths 


3.4 


10.1 


20* C* 


2 


weeks 


3.3 


9.81 


20* C* 


4 


weeks 


3.5 


9.86 


20*C* 


8 


weeks 


3.4 


10.2 


20*C* 


12 


weeks 


3.4 


9.95 


Freeze- thav 








3 cycles 






3.4 


9.96 



25 



3a 



35 



* with 30,3 ■ (100 foot) candle light 



Throughout the study, all ampules contained dear, colorless solutions. 
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Examples 

To a glass carboy was added 0.15 g of 1-lsobutyHH-imktezoI4^]qulno»rH<.amlno, 220 ml of IN hydro- 
5 chloric add and 4200 ml of sterte water. The carboy was maed until all material was dissolved, then 200 g of 
sorbitol was added and swirled unty dlssoh^. The pH was adjusted by adding 1 12.1 ml of 2N sodium hydrox- 
ide. A sufficient quantity of sterile water was added to bring the total volume of formulation to 5000 ml. The 
formulation was mbced with a magnetic stir bar then filtered through two 0.22 micrometeis f Bters. The fiitrale 
was heat sealed into Type 1 1 0 ml dear glass ampules. The ampules were autodaved at 121 for 30 minutes. 
10 The composition of the final formulation of the invention Is shown In Table 3. StabHIty data is shown In Table 



Examples 9-11 

15 Using the general method of Example 8, formulations having the compositions shown in TaUe 3 were 
pared. The stabflity data is shown in Table 4. 

Table 3 

20 

gx, a Zx. 9 gx. 10 Ex> 11 



l-l8obutyl-lH-*iBiclazO"^ 
^ ( 4 , 5-c)quinolin-4- 





0.03 


0.15 


0.9 


3.0 


Sorbitol NP (mg/al) 


40 


40 


40 


40 


IN BCl (Bl/al) 


0.044 


0.044 


0.044 


0.044 


35 2N NaOR qs to pH 


3.1 


3.4 


3.3 


3.5 



Sterile vatsr qs to 1 ml 

40 



48 



SO 
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Example 12 

A 6 Ittar Hask was charged with 220.0 ml of 1.0N hydrochloric add and approximately 4200 ml of sterile 
5 water; then 25.0 gram of 1-isobiityHH-lmidazoE4»5-c]quinolin-4-amine was added and the resulting mixture 
stirred with a magnetic stir bar until all material was dissolved. To this solution was added 200.0 gram of sorbitol 
and storing was continued until the sorbitol was dissohfed. The pH of the solution was adjusted to pH 3.32 by 
adding 62.3 ml of 2N sodium hydroxide. Sterile water was added in a quantity sufficient to bring the total volume 
to 5.0 liters. The solution was filtered through a 0.22 micrometers filter then sealed in 2 mi Type I glass ampules. 
10 The ampules were autodaved at 1 21 °C for 30 minutes. The composition of the final formulation of the invention 
is shown in Table 5. Stability data is shown In Table 6. . 

Example 13 

15 Using the general method of Example 1 2» t he fbrmutation of the invention shown in Table 5 was prepared. 
The stabBity data is shown in Table 6. 



20 



Table S 
Example 12 Example 13 

l-l8obutyl-*lH-isidazo- 
^ [4,5-elquinolin~4- 

amine (mg/^) 5.00 10.00 



30 



Sorbitol NF (mg/ml) 40 40 

l.OM HCl (ml/ml> 0.044 0.044 

^ 2M liaOH qs to pH 3.32 3.15 

Sterile water qs to 1 ml 

40 



45 



55 
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Table 6 



Storage * Example 12 Example 13 

Condition Time pH Content pH Content 



Initial 3.4 4.98 3.2 9.85 

50*C 4 weeks 3.1 4.98 3.1 9.77 

50*C 12 weeks 3.3 4.99 3.2 9.91 

30'C 12 weeks 3.2 S.02 3.1 9.85 

20*C* 4 weeks 3.2 4.96 3.1 9.79 

20*C* 12 weeks 3.2 4.99 3.1 9.94 

20*C*'' 4 weeks 3.2 4.96 3.1 9.83 



Content - amount of l-isobutyl-lH-imidazo(4f 5-e]quinolin-4- 
amine (mg/ml) 

* with 30,3 D (100 foot) candle light 
** with. 305 n (1000 foot) candle light 

Example 14 

A mixture of 0.23 g of 1-tsobuty)-1H-imidazo [4.5>c]quinoiin-4-amine hydrochloride* 0.40 g of glycerin and 
19.34 g of sterile water was placed in a glass vial and shaken until all material was dissolved. The resulting 
solution of the invention had a pH of 4.11 and the osmolality was 280 mOsm/kg. 

Example 15 

A mixture of 0.23 g of 1-!aobutyl-1 H-imktazo [4>c)quinolin-4-amine hydrochloride, 1 .50 g of sorbitol 50% 
(prepared by combining 29 ml of water and 71 ml of sorbitol 70%) and 18J27 g of sterile water was placed bi 
a glass vial and shaken until all material was dissolved. The resulting solutton of the inventkm had a pH of 4.08 
and the osnx)tatity was 298 mOsm/kg. 

Example 16 

An aqueous solutkm was prepared from the following ingredients: 



l-( 2-hydroxy-2-methylpcopyl )-lH- 0.2g 
imidaso[ 4 , 5-*c )quinolin«'4*amine 

Lactic acid (851 in water) 0.199 
Sterile water qs to 25 ml 



The pH of the above solution was 3.3. 
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It is believed that the tonicity of the solution could be modified through inclusion of. for example, sorbitol in an 
appropriate anuMint to provide a solution of the nvention. 



Claims 

Claims for the following Contracting States : BE, CH, DE, FR, 6B, IT, Li, NL SE 

1. An aqueous solution of 1-isobutyHH-imida2o[4,5-c)quinolin-4-amine or 1-(2-hydroxy-2-methylpropyl}.1- 
H-BnldazoI4,5-c]quinolin-4-amine suitable for parenteral administration comprising 1-isobutyl-IH-imida> 
zot4.5-cHulnolln-4-amine or 1-(2-hydroxy^2-methylpropyl)-1H-lmidazol4,5-cJqulnolin-4-amlne dis- 
solved in an aqueous acid, said add selected from hydrochloric add, lactic add, acetic add. aspartic add 
and a mixture of two or more of the foregoing, and further comprising a tonicity adjuster selected from 
glycerin, sorbitol and dextrose in an amount such that the osmoiatity of said solution is between 235 and 
335 mOsnVlcg, said solution being further characterized In that it has a pH of between 2 and 6. 

2. Asolution according to dafem 1. wherein 1-isobutyl-1H-imidazo[4.5<]quinolin-4>amine or 1-(2-hydroxy^2- 
methylpropyl)-1 H-imidazo(4,5-c]quinolin-4-amine is present in an amount effecthre for the intended ther- 
apeutic purpose. 

3. A sdution according to Oaim 1 . wherein said wherein said add is hydrochloric add. 

4. A solution according to aaim 3. comprising 1-isobutyl-1H-lmidazo(4.5-c]quinolir>^amine and wherein 
said hydrochloric acid is provided at least in part by hydrochloric add present In 1-lsobutyl-1 H-lmldazo[4,5- 
c]quindin-4>amine hydrochloride. 

5. A solution according to Claim 1. wherein said wherein said add is lactic add. 

6. A sdutlon according to any preceding daim. wherein the pH is between 2.5 and 4.5. 

7. Asolution according to any preceding daim, comprising said 1-isobutyl-1>H-imidazo{4.5'C]quindin-4-am'h 
ne or 1-<2-hydroxy-2-methylpropyl)-H-imida2o{4. 5-c]quindtn-4-amine in an amount of 0.01 to 15 mili- 
grams per mHliliter of said solution. 

8. A solution according to aaim 7. wherein said 1-isobutyl-1-H-imidazo(4*5-c]qutnolin-4-amine or 1-(2-hy- 
droxy-2-methyipropyl)-1>iS-imidazo[4,5-c]quinoiin-4-amine is present in an amount of 4 to 12 mOiigrams 
per miltiliter of said solution. 

9. A solution according to any preceding daim. further comprising a base. 

10. A solution according to Qaim 9, wherein said base is sodium hydroxide. 

11. A solution according to any preceding daim. wherein said tonicity adjuster is sorbltd. 

12. A solution according to any preceding daim. wherein the mdar ratio of said acid to said 1-isobutyt-1H- 
imidazo44,5-c)qulnolin-4.amlne or 1-(2-hydroxy-2-methylpropyl)-1H-imldazoE4. 5-c]quinollrHl-amine is 
between 0.5/1 and 20/1. 

13. A sohjtion according to Qaim 12. wherein the molar ratio of said add to said 1-isobutyl-1H-lmidazo-[4.5- 
cJquinolln-4-amine or 1-(2-hydroxy-2-fnethylpfDpyl).1H-linldazo[4.5-c)qulhdln-4-arni^^ is between 1/1 
and 4/1. 

14 A solution according to any preceding daim, wherein the osnnolality of said sdution is between 270 and 
310 mOsm/lcg. 

Claims for the following Contracting State : ES 

1. A method of preparing an aqueous solution of 1-isobutyHH-inldazot4,5-cJquinolin-4-amine or 1-(2-hy- 
droxy-2-methyl-propyl)-1H*imidazof4.5-c)quinolin-4-amine suitable for parenteral administration com- 
prising dissolving 1-i80butyl-1H-imidazo[4,5-c]-quinolin-4-amine or 1-(2-hydroxy>2-methyi-propyi)-1H- 
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imidazo[4,5-c]quinolln-4*amine in an aqueous add. said actd selected from hydrochloric acid, lactic acid, 
. acetic actd, aspartic acid and a mixture of two or more of the foregoing, and further adding a tonicity ad- 
juster selected from glycerin, sorbitol and dextrose in an amount such that the osmolality of said solution 
is k)etween 235 and 335 mOsm^kg, said solution being adjusted to have a pH of between 2 and 6. 

2. A method according to daim 1 . wfSbrein 1-isobutyl*1 H-imidazo[4,5-c]quindin-4-amine or 1-(2-hydroxy-2- 
methylpropyl)-1H-imldazo[4,5-c]quinolin-4-ainlne Is added In an amount effective for the intended ther- 
apeutic purpose. 

3. A method according to Claim 1 or Claim 2, wherein said acid is hydrochloric acid. 

4. A method according to Claim 3, comprising 1-isobutyl-1H-imidazo[4,5-c]quinolin-4-amirie and wherein 
said hydrochloric actd is provided at least in part by hydrochloric acid present in l-isobutyl-IH-imidaza- 
(4,5-c]quInolin-4-amlne hydrochloride. 

5. A method according to Claim 1 or Claim 2, wherein said acid is lactic add. 

6. A method according to any preceding daim wherein the pH is between 2.5 and 4.5. 

7. Amethod according to^ny preceding daim comprising said 1-isobutyl-1H-imidazo[4,5H:]quinolin-4-amtne 
or 1-(2-hydroxy-2-nr)ethyipropyl) -1 HHmtdazo[4,5-c]quinolin-4-amine added in an amount of 0.01 to 1 5 m9- 
ligrams per milliliter of said solution. 

8. A method according to Qaim 7, wherein said 1-{sobutyf-IH-imidazo[4,5-c]quinolin-4-amine or 1-(2-hy- 
droxy-2-methylpropyl)-1-H-imidazo[4,5-c]quinolin-4-amine is present in an amount of 4 to 12 milligrams 
per miHDiter of said solution. 

0. A method according to Claim 1 , further comprising adding a base. 

10. A method according to Claim 9, wherein said base » sodium hydroxide. 

11. A method according to any preceding daim, wherein said tonidty adjuster is sorbitol. 

12. A method according to any preceding daim wherein the molar ratio of said actd to said 1-isobutyV>1H- 
imidazo-[4.5-c]quinolin-4-amine or 1-(2-hydroxy^2-methylpropyt)-1H-imidazoI4,5-c]quinolin-4-amine is 
between 0.5/1 and 20/1. 

13. A method according to Claim 12 wherein the molar ratio of said acid to said 1-isobutyMH-imidazo-[4,5- 
c]quinolin-4-amine or 1-<2-hydiQxy-2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine is between 1/1 
and 4/1. 

14w A method according to any preceding daim. wherein the osnwtality of said sdution is between 270 and 
310 mOsm/kg. 

PatentansprOche fOr Mgende VertragssUaten : BE» OH, DE, PR, 6B, IT, U, NL, SE 

1. FOr die parenterale Verabreichung geeignete wdQrige LOsung von 1-lsobutyt-1 H-imktazo(4.5-c]chlndin- 
4-amin oder 1-<2-Hydroxy-2-methylporpyl)-1H-imkla2ol4,5 c}chinolin-4-amin. urrtfassend MsobutyHH- 
imkJazo(4,5-clchinolin-4-amin oder 1-(2-Hydroxy-2-nrwthylporpyl)-1 H-bnidazoC4,5-clchlnolir>-4-amln, 
aufgeifist in einer wd&rigen SSure, wobei dte Sfiure ausgewAhIt wird aus Salzsdure. MBchsdure, Esstg- 
sdure, Asparaginsflure, und einer Mischung von zwei oder mehreren der Vorgenannten. und ferner unv 
fassend einen Tonusregulierer, ausgewdhlt aus Gtycerin, Sorbitol und Dextrose in einer solchen Menge, 
daa die Osmolditdt der Ldsung zwischen 235 und 335 mOsm/l^ liegt, wobei die Ldsung ferner dadurch 
gekennzeichnet ist, daft sie einen pH-Wert zwischen 2 und 6 aufweisL 

2. Ldsung nach Anspruch 1, in der 1-l80butyl-1H-imklazo[4,5-c]chinolin-4-amin oder 1-(2-Hydroxy-2-me- 
thylpropyt)-1H-imktezo[4.5-c]chinolln-4-amin in einer IQr den beabsichtigten therapeutischenZweck wirk- 
samen Menge vorliegen. 

3. Ldsung nach Anspruch 1 oder 2» in der die Sfiure Salzsfiure ist 



11 



EP 0 394 026 B1 

4. L6sung nach Anspruch 3. umfassend 1-lsobulyl-1H-imldazoI4.5-c]chinolln-4-amln und bei der die Sal- 
zsiure mindestens zum Tei dutch Satzsdure vorgesehen wird. die in 1-l90butyl-1H-imidazo[4,5-c]chlno- 
nii-4-amin-Hydrochlorid vorlfegt 

5. Ldsung nach Anspruch 1 oder 2, in der die Sfiure MBchsdure ist 

ft. LSsung nach einem der vorstehenden AnsprGche, bei der der pH-Wert zwischen 2^ und 4,5 tfegt 

7. Ldsung nach einem der vorstehenden AnsprOche, unnfassend das 1-lsobutyl-1H-afnida2o[4,5-c)chmolln- 
4-amin oder 1-(2-Hydroxy-2-methylporpyl)-immidazo[4.5 clchinolin-4-amin in einer Menge von 0,01 bis 
15 mg/mi der Ldsung. 

8. Losung nach Anspruch 7. bei der Msobutyl-1 H-inr»ida2o[4,5-c]chinolin-4-amin oder H2-Hydroxy-2-me- 
lhy!propyl)-1H-lmida2o[4,5 -c]chinolin-4-amln in einer Menge von 4 bis 12 mg/ml der Ldsung vorliegen. 

9. Ldsung nach einem der vorstehenden Anspruche, ferner umfassend eine Base. 

10. Ldsung nach Anspruch 9, bei der die Base Natriumhydroxid isL 

11. Ldsung nach einem der vorstehenden Anspruche, bei der der Tonusregulierer Sorbitol ist 

12. Ldsung nach einem der vorstehenden Anspruche, bei das Mohrerhditnis der SSure zum 1-isobutyt-1H- 
imidazo[4,5-c)chlnolin-4-amin oder 1-(2-Hydroxy"2-methylporpyl)-1HrifnldazoI4,5-cJchinolln-4-amto zwi- 
schen 0,5:1 und 20:1 liegt 

13. Ldsung nach Anspruch 12, beiderdasMoh/erhdltnisderSdurezum1-tsobutyl-1H-imfdazo(4»5-c)chinolin- 
4-amtn oder 1H2-Hydroxy^2-methylpofpyl)-1H-imidazoH»5-c]chinolin-4-amin zwischen 1:1 und 4:1 iiegt ^ 

14. Ldsung nach einem der vorstehenden Anspruche, bei der die Osmolalitat der Ldsung zwischen 270 und 

310 mOsm/kg liegL 

PatentansprOche fOrfolgenden Vertragsataat : E8 

1. Verfahren zur Herstelhing einerfOr parenterale Verabreichung geeigneten wdBrigen Ldsung von l-lsobu- 
tyl-1H-imidazo[4,5-c)chinolin-4-amin oder 1-<2-Hydroxy-2-methylpropyl>-1H-frnidazoK.5-c)chinolln-4- 
amin, umfassend Aufldsen von 1-lsobutyHH-imidazo[4,5-c)chlnolin-4-amin oder 1-(2-Hydroxy-2-methy|. 
propy{)-1H-imidazo[4,5-c]chlnolin-4-amin in einer wSlkigen Siure, wobet die Sdure ausgewdhit wird aus 
Salzs§ure, MUchsdure, Essigsdure, Asparaginsdure, und einer Mischung von zwel oder mehreren der Vor- 
genannten, und weiteren Zusatz eines Tonusregulierers, ausgewdhit aus Glycerin, Sorbitol und Dextrose 
in einer solchen Menge, daa die Osmolalitdt der Ldsung zwischen 235 und 335 nnOsm/kg llegt, wobel die 
Ldsung auf einen pH-Wert zwischen 2 und 6 eingesteilt wird. 

2. Verfahren nach Anspruch 1, bei welchem 1-lsobutyl-1H-lmldazo[4,5-clchinolin-4-amin Oder 1-(2-Hy- 
droxy-2-methyl-propyl)-1H-imidazot4.5-cJchlnolin-4-amln In einerfOr den vorgesehenen therapeutischen 
Zweck ausreichenden Menge zugesetzt werden. 

3. Verfahren nach Anspruch 1 oder 2 , bei welchem die Sdure Salzsdure Ist 

4. Verfahren nach Anspruch 3, umfassend 1-lsobutyHH-lmidazo[4,5-clchinolln-4-amln und be! welchem 
die Salzsdure mindestens zum Tell durch SalzsSure vorgesehen wird, die In 1-l8obutyi-1H-lmidazo[4.5- 
c]chlnolin-4'aivtin-Hydrochiorid vorliegt 

5. Verfiahren nach Anspruch 1 oder 2, bei welchem die Sdure Milchsdure ist 

6. Verfahren nach einem der vorstehenden Anspruche, bei welchem der pH*Wert zwischen 2,5 und 4,5 iiegt 

7. Verfahren nach einem der vorstehenden Anspruche, umfassend das 1-lsobutyt-1 H-imidazo[4,5-c]chino- 
lln-4 -amin oder 1-(2-Hydroxy-2-methylpropyl)-1H-lmldazoC4,5-c)cWnoiln-4.anfiln, die In einer Menge von 
0,01 bis 15 mg/ml der Ldsung zugesetzt werden. 

8. Verfahren nach Anspruch 7, bei welchem 1-isobutyl-1H-imldazo[4,5-c]chinolin-4*amin oder 1-(2-Hy- 
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droxy^2-methyl-prDpyl)-1H-im}dazo[4,5^]chinol{n-4-amin in einer Menge von 4 bis 12 mg^ der Losung 
vorliegen. 

9. Verfehren nach Anspruch 1 , das ferner die Zugabe einer Base umfaOt 

10. Verfehren nach AnsprOch 9. bei welchem die Base Natriumhydro^ad isL 

11. Veifahren nach einem der vorstehenden AnsprGche. bei welchem der Tonusregulierer Sorbitol 1st 

12. Verfahren nach einem der vorstehenden AnsprQche» bei welchem das MolverhSltnIs der Sflure zum 1- 
l8obiJtyl-1H-imidazo[4,5-c]chinolin-4-am{n Oder 1-(2-Hydroxy-2-methyipropyl)-1H-imidazo[4>c]chino- 
lin-4-amin zwischen 0.5:1 und 20:1 liegL 

13. Verfehren nach Anspruch 2, bei welchem das MoTverhdttnis der Sdure zum 1-lsobiityl-1H-imidazo[4,5- 
clchindin^amin oder 1-(2-Hydroxy-2-4nethylpfopyl)-1H-in^-dazo[4.S-c]chinolin-4-amin zwischen 1:1 
und 4:1 liegt 

14. Verfahren nach einem der vorstehenden Anspruche. bei welchem die Osmdaritdt der Lfisung zwischen 
270 und 310 mOsm/kg liegt 



Revendlcations 

Rovendicatlons pour les Etats contractanU suhrants :BE, CH, DE, FR, GB, IT, U, Nt, SE 

1. Solution aqueuse de 1-isobutyl-1H>imidazo[4>5-c]quinol6in-4-amlne ou 1-(2>hydroxy-2-m6thylpropyl)- * 
1H-imldazo{4,5-c]quinol6in-4-amineconvenant pourl'administration parent6rale, comprenantdela l-iso- : 
butyl-1H-imidazo[4,5-c]qu{nol6in-4-amine ou 1-<2-hydroxy^2-m6thy1propyt)-1H-imidazo{4>c]quinol6iiv 
4-amine dissoute dans un adde aqueux, cat acide 6tant choisi parmi I'adde chlorhydrtque, Tacide ladl- 
que, facide ac^tique, I'adde aspartique at les melanges de deux de ces acides ou plus, et oomprenant 
de plus un afusteur de tonidt6 choIsi parmi la glycerine, le sorbitol et te dextrose en une quantity telle que 
I'osmolalrtd de ladite solution se situe entre 235 et 335 mOsm/kg. cette solution Mant en outre caract6ri86e 
en ce qu'eile a un pH se situant entra 2 et 6. 

2. Solution suivant la revendk:atk>n 1 , dans taquelle la 1-isobutyl-1 H-imklazo[4,5*c]quinol6ln-4-amine ou 1- 
(2-hydroxy-2-n)6thylpropyl>-1H-*mr^idazo{4>5-c]quinol6ln-4-amine est prftsente en une quantity efficace 
pour rapplcatton th^rapeutique envlsagte. 

3. Solution suivant Tune ou rautre des revendications 1 et 2, dans laquelle racMe pr6dt6 est de I'acide chlor- 
hydrique. 

4. Solution suivant la revendicatkm 3, comprenani de la 1-isobutyl-1H-imidazo[4,5-c]quinol6in-4-amine et 
dans laquelle t'eckle chlor hydrique est constilu6 au moina en partie par racMe cNor hydrique present dans 
du cMorhytate de 1-lsobutyl-1H-imklazo(4,5-c)quinol6ln-4-amine. 

5. Solution auhmnt I'une ou l*autre des revendk»tk>ns 1 et 2. dans laquelte fodde pr6ctt6 est de Tackle lac- 
tk|ue. 

6. Solution suivant I'une queloonque des revendteatkms pr^cMentes. dans taquelle le pH se situe entre 2,5 
et4,5. 

7. Solution suivant Tune quekonque des revendicatfons prteMentes, oomprenant la l-isobutyl-IH-lmkla- 
zo[4.&-c}quinoi6in-4-amlne ou 1-{2-hydroxy-2-m6thylpropyl)-1H-imkiazo[4,S-c]quinol6in-4-amine en une 
quantity de 0,01 d 15 mg par miilirtra de ladite sotutk>n. 

8. Sohjtion suhnnt la revendcatfon 7, dans laquelle la 1-isobutyl-1 H-lmkjazo(4,5-c]quind6in-4-amlne ou 1- 
(2-hydroxy-2-m6thytpropyl)-1H-imklazoK^]quind6in-4-amine est prtoente en une quahtit6 de 4 d 12 
mg par mfllSitre de ladite sdutton. 

9. Solution suivant Tune quelconque des revendk:ations pr6c6dentes, comprenant en outre une base. 
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10. Solution suivant la revendication 9» dans laquelle ra base est de rhydroxyde de sodium. 

11 Solution suivantrune quelconque des revendlcatk>ns pr6c^entes, dans laquelle rajusteurde tonicity est 
du sorbitol. 

12. Soltution sulvant l*une quelconquevdes revendications pr^cMentes, dans laquelle le rapport molaire de 
radde pr6cit6 d la 1-isobtjtyl-1K-lmfdazo[4.5-ciqulnol6in-4-amine ou 1-(2-hydrQxy-2-m6tliyl-propyl>-1H- 
imidazo[4,5-c]quinol6in-4-amine se situe entre 0,5^1 et 20/1. 

13. Solution sulvant la revendication 12, dans laquelle le rapport molaire de I'acide susdit d la 1-isobutyl-lH- 
imidazoI4,5-c3qulnol6ln-4.amine ou 1-(2-hydioxy-2-^n6thylproRyl).1H-&nida20f4,5-clquhol6in-4.amln^ 
se situe entre 1/1 et 4/1. 

14w Solution suivant rune quelconque des revendications pr6c6dentes, dans laquelle l'osmolaJit6 de ladite so- 
lution se situe entre 270 et 310 mOsm/kg. 

Revendications pour I'Etat contractants suivant : ES 

1> ProcMd de pr6paration d'une solution aqueuse de 1-isobutyl-1KI-lm{dazo[4,5-c]quinol6in-4-am{ne ou 1* 
(2-hydroxy-2-fli«hylpfopyi)-1H-imlda20{4^)qulnd«n-4-amlne convenant pour Tadministration paren- 
t6rale» comprenant la dissolution de 1-{sobutyl-1H-lmldazo[4.5-c]quinol6in^m{ne ou 1>(2-hydroxy^2- 
m6thylpropyl)-1H-lmidazo(4>c]quinol6ln-4-amine dans un adde aqueux, cat acide 6tant choisi parmi 
racide chlorhydrlque. racide lactique, Tacide ac6tique, Tacide aspartique et les melanges de deux de ces 
acides ou plus, et en outre {'addition d'un ajusteur de tonicity choisi parmi ia glycMie, le sorbitol et le 
dextrose en une quantity telle que Tosmdalitd de ladite solution se sHue entre 235 et 335 mOsm/icg, cette 
solution 6tant ajustto pour avoir un pH entre 2 et 6. 

2. Proc6dd suivant la revendication 1, dans lequel la 1-isobutyl-1H-imidazo{4,5-c]quinol6in-4-amlne ou 1* ' 
(2-hydroxy-2-fn6tliylpropyi)-1H-lmidazo(4,5-c]quinol6in-4-amine est ajout6 en une quantity efficace pour 
rapplication thdrapeutique envisag6e. 

3. ProcMd suivant Tune ou I'autre des revendications 1 et 2, dans lequel racide pr6cit6 est de radde chlor- 
hydrique. 

4. Proc6d6 suivant la revendication 3, comprenant de la 1-isobutyl-1H-imidazo[4,5-c]qulnol6in-4-amlne et 
dans lequel radde chlorhydrique est constitu6 au moins en partie par radde ciilorl^drique present dans 
du chlorhydrate de 1-isobuty1-1HHmidazo[4,5-c]quinol6in-4-amine. 

5. Proc6d6 suivant I'une ou I'autre des revendications 1 et 2, dans lequel radde pr6cit6 est de I'adde lactique. 

a. Proc6d6 suivant rune quelconque des revendications pr6c6dentes, dans lequel le pH se situe entre 2,5 
et4,5. 

7. Proc6d6 suivant rune quelconque des revendications pr6c6dentes. comprenant la 1-isobulyl-1H-lmlda- 
zo[4,5<lquinolAln-4-amlne ou 1H2-hydroxy-2-m*thyfcOT>pyiHH-lnrfdazo(4,5-clquinol«n-4.ainlne en une 
quantR6 de 0,01 ft 15 mg par mOliitre de ladite solution. 

a ProcM6 suivant la revencficalion 7, dans lequel la l-isobutyl-1 H-imidazo[4,5-c)qulnol6in-4-amine ou 1- 
(2-iiydfoxs^2HTi6t»iylpropyl)-1H-imidazoH,5K:)^{nol6in-4-a^^ est prteente en une quantity de 4 d 12 
mg par miOanie de ladHa solution. 

ft. ProcM6 suivant rune quelconque des revendications pr^oMentes, comprenant en outre une base. 

m F>n)oM6 suivant la revendication 9. dans lequel la base est deriiydroxydede sodium. 

11. PrDc6d6 sulvant rune quelconque des revendications pr6c6dente8, dans lequel rajusteur de tonidtA est 
du sorbitol. 

12. Pr)cM4 suivant rune quelconque des revendications pr6c6dentss, dans lequel le rapport nKrfaIre de raci- 
de pr6dt6d la 1-isobutyl-1H-imidazo-f4,5-c]quinol6in-4-amineou H2-hydra(xy^2-m«lhyl-pfopyl)-1H-imi- 
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dazo[4,5-c]quinol6lrh4-amine se situe entre 0,5/1 et 20/1. 

13. ProcM6 sulvant la revendication 12, dans tequel le rapport molaire de Tacide susdrt d la l-lsobutyl-IH- 
5 imidazo[4.5-clquinoI6in-4-amlne ou 1-(2-hydroxy^2-^thylpropyl)-1H-^idazo(4>c]quind6in-4-am^ 

se sHue entre 1/1 et 4/1. 

14^ Proc6d6 suivant Tune quelconque des revendications pr6c6dentes, dans lequel Tosmolalitd de ladite 80> 
lution se situe entre 270 et 310 mOsm/kg. 
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